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RANDALL S. STAFFORD, MD, PHD, DAVID BLUMENTHAL, MD, MPP
Boston, Massachusetts
Objectives. The aim of this study was to examine physician
specialty differences in cardiovascular disease prevention prac-
tices.
Background. Despite the importance of cardiovascular disease
prevention, little is known about current national practices,
particularly physician specialty differences.
Methods. Using a national survey of office visits, we evaluated
differences in the propensity of physicians of different specialties
to provide prevention services. We analyzed 30,929 adult visits to
1,521 physicians selected by stratified random sampling in the
1995 National Ambulatory Medical Care Survey. Standard and
ordinal multiple logistic regression models were employed to
estimate the independent effects of physician and patient charac-
teristics.
Results. A variety of cardiovascular disease prevention services
were provided during an estimated 547 million adult office visits to
US physicians in 1995, including blood pressure measurement
(50% of visits), cholesterol testing (5%) and counseling for
exercise (12%), weight (6%), cholesterol (4%) and smoking (3%).
In addition, medication management was reflected by the report of
antihypertensives in 12% of visits and lipid-lowering medications
in 2%. Across these eight services, propensity to provide services
varied consistently with specialty. Controlling for patient and visit
characteristics and compared to general internists, the likelihood
of providing services was higher for cardiologists (adjusted odds
ratio 1.65, 95% confidence interval 1.44 to 1.89) but lower for
obstetrician/gynecologists (0.75, 0.68 to 0.82), family physicians
(0.69, 0.64 to 0.74), general practitioners (0.58, 0.53 to 0.63), other
medical specialists (0.65, 0.59 to 0.72) and surgeons (0.06, 0.05 to
0.06).
Conclusions. Cardiologists have the greatest propensity to
provide cardiovascular disease prevention services, while primary
care physicians vary substantially in their practices. These find-
ings suggest a need to address variations in cardiovascular
disease prevention.
(J Am Coll Cardiol 1998;32:1238–43)
©1998 by the American College of Cardiology
Cardiovascular disease (CVD) is the leading cause of mortality
in the Unites States, accounting for 41% of all deaths (1,2).
The established role of modifiable physiologic and life-style
factors in the etiology of CVD makes prevention a vital clinical
approach (3–5). A variety of physician activities including
screening, counseling and pharmacotherapy focus on the risk-
factors of smoking, hyperlipidemia, hypertension, obesity and
sedentary life-style. These tasks may be directed at patients
with or without known CVD. Clinical trials and cohort studies
have suggested the efficacy of these interventions (5–9) and
clinical guidelines have been promulgated to direct physician
practices (10–13).
Despite substantial efforts investigating and promoting
CVD prevention, existing evidence suggests that CVD preven-
tion services may not be adequately provided (14–16). These
assessments, however, are limited and little is known about
specialty differences in these practices. Many previous investi-
gations measure physician attitudes rather than practices
(14,17,18), and most studies that assess practices rely on data
from the 1970s (19–21). Past investigations do suggest that
general internists and cardiologists are more likely than other
primary care physicians and specialists to order cholesterol
tests (22), report smoking and exercise counseling (17), gather
information on cardiac risk factors (18), counsel patients on
CVD risk factors (21) and provide counseling generally
(14,19,20). More direct and current information exists about
specialty differences in the acute care of CVD. Cardiologists,
followed by general internists, are more adherent to acute
management guidelines when compared to other primary care
physicians and specialists (23–25).
To characterize recent CVD prevention practices, we have
employed a representative sample of US office visits. These
visit-based data allow specific assessment of whether particular
physicians are more likely to provide services than others,
controlling for patient characteristics.
Methods
Data source. Data for this study come from the 1995
National Ambulatory Medical Care Survey (NAMCS) con-
ducted by the National Center for Health Statistics (26,27).
This ongoing, annual survey of US physicians selects medical
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doctors and doctors of osteopathy from American Medical
Association and the American Osteopathic Association listings
of all practicing physicians in the United States. From these
lists, office-based, patient care physicians were selected by
random, stratified sampling by geographic area and specialty.
In 1995, 1,883 physicians out of 2,587 selected (73%) partici-
pated in the study. For each physician, a random week was
selected for systematic sampling of between 20% and 100% of
visits. We analyzed 30,929 adult (age .17 years) office visits to
1,521 physicians from the 1995 survey.
For each selected patient visit, physicians completed en-
counter forms detailing the specific clinical services provided
during the visit, as well as patient demographics, diagnoses,
current medications and visit characteristics. The data exclude
outpatient care provided in hospital settings, by telephone and
by nonphysician providers.
The National Ambulatory Medical Care Survey is a large,
representative, national sample with a degree of detail not
available from insurance claims or other sources. The recording
of information is not tied to reimbursement, unlike insurance
claims where prevention services may not be recorded. The
cross-sectional nature of the NAMCS data, however, does not
allow specific patients to be followed longitudinally. Because the
unit of analysis is the patient visit, rather than the patient, it is not
possible to account for the frequency with which patients visit
their physicians. Patients visiting physicians less often may be
more likely to receive some services at any given visit.
We used data from NAMCS to study the use of CVD
prevention services, including blood pressure measurement,
cholesterol testing and counseling related to exercise, choles-
terol reduction, weight reduction and smoking. In addition,
physicians’ role in managing antihypertensive and lipid-
lowering medications was assessed by examining whether
patients were reported to be taking these medications.
The presence of atherosclerotic CVD, hypertension, hyper-
lipidemia, obesity, diabetes and smoking was coded if any of
the following were recorded on visit records: a specific
NAMCS patient problem code, a specific NAMCS “reason for
visit” code (28) or an appropriate ICD-9 diagnostic code (29).
American Medical Association physician specialty designa-
tions were employed. General internists were defined as those
internists who did not identify a medical subspecialty.
Statistical analysis. Evaluation of CVD prevention fo-
cused on assessing the propensity of different physician spe-
cialties to provide services, controlling for patient characteris-
tics. We estimated the national volume of cardiovascular
prevention activities by US office-based physicians using the
sampling weights supplied with each visit record. After pro-
portional adjustment to account for effective sample size, these
weights were employed in all statistical analyses.
The percentage of visits in which CVD prevention services
were provided was calculated to identify the frequency with
which these tasks were performed by office-based physicians.
Unadjusted specialty differences, however, are influenced by
the differing characteristics of physicians’ patients. To account
for these potentially confounding patient characteristics, we
used multivariate statistical techniques. Adjusted odds ratios
(OR), a measure of the independent statistical influence of
predictor variables, were calculated from eight multiple logistic
regression equations developed for each prevention service
(30,31). We developed these models by stepwise inclusion of
predictor variables that generally contributed to improved
model performance (as measured by the c statistic) across all
eight models under consideration. The models we present have
c statistics between 0.85 and 0.90, with the exception of the
model used to predict exercise counseling (c 5 0.69).
Goodness-of-fit tests (30) indicated that all the models except
that for lipid-lowering medications were suboptimal in predict-
ing the likelihood of services; this finding was expected given
our large sample sizes and the inherent unpredictability of
many of these services. The final set of predictor variables
included physician specialty, geographic region, patient gen-
der, patient age, patient race, the presence of reported diag-
noses for CVD and its risk factors (smoking, obesity, hyper-
lipidemia, hypertension and diabetes), expected payment
source, whether the visit was a general medical exam, whether
the visit was a first visit to the physician and whether the
primary reason for the visit was a cardiovascular disease or
symptom. These models allow estimation of the propensity of
different specialties to provide CVD prevention services ad-
justed for patient and visit characteristics.
We also evaluated the provision of CVD prevention ser-
vices to specific subgroups of patients most likely to benefit
from a particular prevention service. These included choles-
terol counseling, testing and medications in patients with
hyperlipidemia (541 visits); blood pressure measurement and
medications in patients with hypertension (5,737 visits); weight
reduction advice in obese patients (2,652 visits); and smoking
counseling in smokers (3,693 visits). We also evaluated pat-
terns of CVD prevention in new patient visits and patient visits
for general medical examinations (1,838 visits). Services pro-
vided during these visits are more likely to reflect longitudinal
patterns of care and be less affected by the frequency with
which patients visit their physicians.
After determining that specialty had a consistent effect across
the eight services studied, ordinal logistic regression was em-
ployed to estimate the aggregate effect of specialty on the number
of prevention services provided during office visits (30,31). This
technique allowed us to estimate the summary effect of physician
specialty on prevention services by considering the number of
prevention services provided at a visit as an ordered, categorical
variable. All statistical analyses were performed using the Statis-
tical Analysis System statistical package (31).
Abbreviations and Acronyms
CI 5 confidence interval
CVD 5 cardiovascular disease
NAMCS 5 National Ambulatory Medical Care Survey
OB/GYN 5 obstetrician/gynecologist
OR 5 odds ratio
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Results
One or more of the eight selected CVD prevention services
were reported in 56% of the estimated 547 million adult visits
to US office-based physicians in 1995. Blood pressure measure-
ment was reported in 50.2% of visits and cholesterol testing
was ordered in 4.6%. Physicians also provided counseling for
CVD risk factors, including exercise counseling (11.5% of all
visits), weight reduction advice (5.8%), cholesterol counseling
(4.3%) and smoking cessation advice (3.0%). Patients were
reported to be taking lipid-lowering medications in 1.9% of all
visits, while antihypertensive medications were reported in
11.6%.
Share of prevention services. Among the eight CVD pre-
vention services studied, general internists provided between
25% (exercise counseling) and 44% (cholesterol testing) of all
services. Family physicians (a 17% to 24% share across the
eight services), general practitioners (10% to 14%) and obste-
trician/gynecologists (OB/GYNs) (1% to 14%) each provided
a smaller share of services. Together these four specialties
provided 66% to 79% of services, while they saw 55% of all
office visits in 1995. Cardiologists provided a small share of all
CVD prevention services (4% to 18%), although they saw
fewer patients (3% of all office visits). Other medical special-
ists, surgeons and other specialists provided relatively few
services. Primary care physicians provided the majority of
services to patients with known CVD (56% to 63%). Cardiol-
ogists provided a modest share of services to these patients
(20% to 33%).
Specialty differences in preventive services provided at
visits. Physician specialties differed in the likelihood that
CVD prevention services were provided during office visits. On
an unadjusted basis, cardiologists were most likely to provide
these services (Tables 1 and 2). For each of the eight services
examined, cardiologists had the highest rates. The report of
lipid-lowering medications by cardiologists showed the greatest
difference from other physicians (13% for cardiology visits
versus 1.6% for all other visits, p , 0.001). The smallest
difference was for smoking cessation (cardiologists 4.9% vs.
2.9% for other physicians, p , 0.001). General internists were
consistently the next most likely to provide each of the eight
services, followed by other primary care physicians and then
other medical specialists.
A series of eight multiple logistic regression models was
employed to estimate the propensity of different physicians to
provide individual services, controlling for potentially con-
founding patient clinical and demographic characteristics. In
these models, cardiologists continued to have the greatest
likelihood of providing preventive services, although adjust-
ment for patient characteristics reduced the magnitude of
differences between cardiologists and other physicians (Tables
1 and 2). General internists tended to be next most likely to
provide CVD prevention services. For most services, other
medical specialists, family physicians and general practitioners
had an intermediate propensity to provide services. While
OB/GYNs were very likely to measure blood pressure and Ta
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counsel about exercise and weight, they were less likely to
provide other services. Surgeons had a much lower likelihood
of providing CVD services.
Subgroup analyses. These same findings pertained to ser-
vices provided to subgroups of patients with particular risk
factors for CVD: the patients most likely to benefit from
particular services (Table 3). Prevention services tended to be
most likely for cardiologists followed by general internists and
family physicians, then other physicians. Compared to the
results for all visits, many differences between general inter-
nists and family physicians were relatively small.
Analysis of new patient visits and general medical exami-
nation visits also demonstrated the same pattern of specialty
differences in prevention services. In five of the eight services,
cardiologists were the specialty most likely to provide CVD
prevention services, generally followed by general internists
then other primary care physicians. For example, blood pres-
sure measurement in these visits was most likely in visits to
cardiologists (94%) compared to general internists (89%),
other medical specialties (89%), OB/GYNs (85%), family
physicians (84%) and surgeons (11%, chi-square p , 0.001).
Aggregate patterns by physician specialty. The results pre-
sented in Tables 1 to 3 suggest a consistent effect of specialty
across CVD prevention services. To summarize the aggregate
effect of specialty, we developed an ordinal logistic regression
model predicting the number of different prevention services
provided at any given visit. Compared to general internists, the
adjusted odds of providing CVD prevention services was
highest for cardiologists (adjusted OR 1.65, 95% confidence
interval (CI) 1.44 to 1.89). The overall likelihood of services
was substantially less for OB/GYNs (0.75, 95% CI 0.68 to
0.82), family physicians (0.69, 95% CI 0.64 to 0.74), general
practitioners (0.58, 95% CI 0.53 to 0.63), other medical
specialists (0.65, 95% CI 0.59 to 0.72) and surgeons (0.058,
95% CI 0.053 to 0.063).
Several other variables were consistent predictors of the
provision of CVD prevention services. Within our ordinal
logistic regression model, the adjusted odds of prevention
services were 2.50 times higher (95% CI 2.30 to 2.72) when
CVD was present. Each CVD risk factor was a strong inde-
pendent predictor of prevention services, especially hyperlip-
idemia (OR 10.2, 95% CI 8.8 to 11.8) and hypertension (OR
2.51, 95% CI 2.36 to 2.671). Patients less than 45 years old were
less likely to receive services (OR 0.88, 95% CI 0.83 to 0.93)
compared to older patients. Privately insured patients were
more likely than patients with other coverage to receive
prevention services (OR 1.15, 95% CI 1.10 to 1.20). Patients
residing in the Northeast region of the country were more
likely to receive services (OR 1.08, 95% CI 1.02 to 1.14) than
in other geographic areas. Nonwhites were slightly more likely
to receive services (OR 1.08, 95% CI 1.02 to 1.14) compared to
whites. Patients were more likely to receive services if the visit
was a general medical exam (OR 2.19, 95% CI 2.02 to 2.37) or
if the primary reason for the visit was a cardiac disease or
symptom (OR 2.02, 95% CI 1.82–2.25). Patients new to a
physician’s practice were slightly less likely to receive servicesTa
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(OR 0.90, 95% CI 0.84 to 0.96). Gender did not have a
significant effect on overall CVD prevention services.
Discussion
Physicians in the United States provide a large volume of
CVD prevention services, including screening, counseling and
medication management. While primary care physicians pro-
vide a large share of all services, during any given visit
cardiologists had the greatest propensity to provide CVD
prevention services, even after accounting for patient charac-
teristics. Among primary care physicians, general internists
were most likely to provide prevention services.
Consistent with their focused training and scope of practice,
cardiologists are more aggressive in providing prevention
services. Like previous researchers (17,20,25), we noted that
cardiologists were more likely to provide risk factor counseling,
diagnostic screening tests and CVD medications. Our findings
are consistent with analogous studies indicating that cardiolo-
gists have better outcomes and greater adherence to guidelines
in the inpatient management of acute cardiovascular condi-
tions (23–25). Our findings also are consistent with studies
suggesting that general internists are more likely to provide
counseling (18,20–22) and cholesterol testing (19) than other
primary care physicians.
The prominent role of CVD prevention services in office-
based practice emphasizes the need for medical education that
prepares physicians adequately to perform these tasks (32).
Because primary care physicians provide the vast majority of
services, it would be difficult to overemphasize the provision of
appropriate CVD prevention in primary care training pro-
grams. Young physicians, however, report receiving too little
training in office practice and being insufficiently prepared for
providing preventive care (33).
Among primary care physicians, family physicians, OB/
GYNs and general practitioners had a lower propensity to
provide services than general internists. While other studies
suggest that even internists underutilize CVD prevention
(14,15), we were not able to gauge the appropriateness of the
practices observed in this study. However, the magnitude of
both the health care costs and the potential benefits associated
with CVD prevention suggests a need to address the observed
variations. More aggressive implementation of practice guide-
lines, enhanced outpatient training and continuing medical
education may provide mechanisms for responding to the lack
of uniformity in prevention practice. In addition, adequate
payment for prevention services and improved office support
for physicians may be needed to ensure consistency and
optimal timing of prevention services.
The need for training in CVD prevention may extend
beyond primary care physicians. While other physicians pro-
vided only a small portion of all prevention services, they may
be a hidden source of primary care (34). Given their large
share of all visits, even modest increases in prevention services
provided during nonprimary care, noncardiology visits would
substantially increase the overall volume of several services.Ta
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Study limitations. Several limitations of the NAMCS data
must be acknowledged. For the physician-reported practices
that we examined, it was not possible to determine their
clinical appropriateness. Physician reporting of services may
not be complete. In addition, we were unable to exclude the
possibility of selection bias among those physicians choosing to
participate in the survey. Using a cross-sectional sample, we
have evaluated screening and counseling services on the basis
of specific visits rather than for patients over time. Specifically,
we were unable to account for the possibility that patients seen
by physicians less frequently might receive more services at any
given visit. This potential source of bias could contribute to the
greater likelihood of cardiologists providing services at specific
visits. Even so, our analysis of medications would not be
affected by this issue, and many other services, particularly
smoking cessation counseling and blood pressure measure-
ment, might be appropriate at every visit. Finally, our analysis
of new patient visits and general medical exam visits suggests
consistent specialty differences. This subgroup of visits is less
likely to be affected by bias related to visit frequency.
Conclusions. Despite these limitations, NAMCS provides
a unique, detailed snap-shot of national CVD prevention
practices that raises several concerns. Although prevention
represents an effective clinical approach to CVD, great varia-
tions exist in the propensity of US physicians to provide these
services. Efforts should be made to address these variations.
Randall S. Stafford, MD, PhD, conceived of the study, performed the literature
review, performed computer programming for the statistical analyses and
prepared most of the manuscript. David Blumenthal, MD, MPP, contributed
ideas to research design, provided data for the analysis, contributed to discussion
of policy implications in the manuscript and performed extensive editing on
multiple revisions of the manuscript.
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